Introduction
Tibia fractures are common orthopedic disease propose that reaming will destroy the blood vessels, increase pressure within the medullary cavity and stimulate the formation of vascular thrombosis [6] [7] [8] [9] . Pfister considers that nonreamed nailing is favored especially in German-speaking countries due to slightly simple operation procedure, but it remains the method of first choice for treatment of a hypertrophic non-union of the shaft of the long bones 10 . Krettek recommends nonreamed interlocking nailing for closed tibial fractures with severe soft tissue injury because of low infection and low nonunion rate 11 .
In recent years, some studies have compared the outcomes of reamed and nonreamed intramedullary nailing for treatment of closed tibial fractures, but the conclusions are not the same. Therefore, these studies were collected in present study and meta-analysis was used to systematically evaluate the outcome indicators, and thus provide references for clinical applications.
Methods
The procedures were in accord with the Ethical author, magazine and publication date, number of patients and gender, healing, no healing, implant failure rate, compartment syndrome rate, and postoperative infection rate.
Literature quality assessment
Included studies were assessed according to the inclusion criteria using Jadad scale 12 in the aspects of study design, patients, interventions and outcome measures. Two reviewers independently screened the literatures and extracted the data. Inconsistency was solved through discussions or by the third reviewer. Jadad score of ≥ 3 was considered as high-quality.
Data extraction
Data was extracted with a unified form. Two reviewers independently collected information about number of cases, loss of follow-up, exit of trial and outcome measures.
Statistical analysis
RevMan 5.0 was used for statistical analysis.
Heterogeneity between studies was examined by chi-square test.
If there was no significant heterogeneity between studies, a fixed effects model was adopted. If not, a random effects model was used. Relative risk (RR) was calculated for categorical variables and mean difference (MD) for continuous variables. 95%
confidence interval (CI) was provided.
Results

Basic information
563 literatures were collected and screened through reading title and abstract to remove review, case report, observational study, retrospective study and non-RCTs. Finally, seven studies [13] [14] [15] [16] [17] [18] [19] were included in this meta-analysis. Basic information was listed in Table 1 . 
Meta-analysis results
Postoperative nonunion rate
A total of five studies 13-15,17-18 reported nonunion rate. As no heterogeneity between studies was observed (P = 0.54, I 2 = 0%), the fixed effects model was used for analysis. Meta-analysis showed that reamed intramedullary nailing presented a significant 
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Healing time
Only two studies 9 reported healing time. However, the studies by Court-Brown et al. 13 and Sadighi et al. 19 just provided average healing time, 12 weeks and 20 weeks for reamed, and 22.8 weeks and 24 weeks for nonreamed. Considerable difference was seen between both studies. Since standard deviation was not available, meta-analysis was not conducted.
Discussion
This systematic review set clear inclusion and exclusion criteria and all the seven included studies were prospective RCTs.
Methods for allocation concealment and blinding was described in only one study, and random method was not provided. Three studies reported no loss of follow-up. Only one study had Jadad score 5 and the others were 2, so the quality of study was not good, suggesting some potential bias in the conclusions. Nevertheless, the included RCTs were carried out in several centers and patients were comprised of different races and countries. High homogeneity was observed in age, gender ratio, fracture site, level of fracture, and degree of injury.
According to this meta-analysis, reamed intramedullary nailing is better than nonreamed in postoperative nonunion rate and implant failure rate. However, no significant difference was observed between these two surgical options in malunion rate, compartment syndrome incidence, and postoperative infection.
Since the standard deviation of healing time was not provided, it cannot determine the better one in this regard.
Our conclusions are in accordance with previous studies [20] [21] [22] [23] . Forster et al. 21 report that reamed intramedullary nailing is better than nonreamed in union rate, but no significant difference is observed in the incidence of complications except screw breakage. Bhandari et al. 20 Moreover, some limitations existed in present system evaluation. First, six studies had low quality. The number of case receiving two treatments was no more than 50 respectively in five studies, indicating insufficient statistical power. Second, these studies were carried out in different countries with varying medical equipments and technologies, which might affect the judgment of indicators. Third, the follow-up time was different. These factors might influence the reliability of the conclusions. More
RCTs with large sample, right methods for random allocation and concealment, detailed report about loss of follow-up and so on are necessary to accurately evaluate the advantage and disadvantage of reamed intramedullary nailing over nonreamed.
Conclusion
Compared with the nonreamed intramedullary nailing, reamed intramedullary nailing can lead to better outcome in the treatment of closed tibial fractures.
